
Introduction
Comprehensive climate strategies are increasingly focused on methane emission reductions as a key element to reducing 

climate change in the near term. Effective emissions reduction is, of course, dependent upon our ability to understand the 

nature of methane emissions over the very large geographical areas of oil and gas operations.

We have deployed our light-aircraft mounted, integrated methane imaging system over the entirety of the NM Permian basin 

to detect large methane emissions. The resulting high-resolution, basin-wide survey of oil and gas facilities in the NM Permian, 

including >30,000 active wells and >10,000 miles of gas gathering pipelines (assets managed by >400 operators) provides a 

unique and statistically-significant view into the methane emissions from an entire major oil and gas producing region. This 

survey represents the largest dataset ever collected at this high spatial resolution (~3m2). These data show a complete picture 

of large methane emissions by source category: 46% of identified emissions are from complex well pad sources while over 

30% are from gathering lines. Gathering lines and flares contribute a disproportionate amount of methane for the number of 

emissions. Emission rate quantification provides further strong evidence that the largest methane emissions are responsible 

for the vast majority of methane emitted by volume: A recent EDF report estimates that just 3% of emissions sources are 

responsible for over 80% of methane released3. These results indicate that detecting and fixing the largest 3% of emissions 

quarterly would achieve methane emissions reductions of over 60%, greater methane reductions than are achieved with annual 

ground-based surveys. This survey also illuminates the feasibility of reducing methane emissions from the oil and gas sector: 

the data establish that if the emissions for all operators were reduced to the levels currently achieved by the least-emitting 20% 

of operators, a greater than 85% reduction in methane emissions would be achieved.

This basin-wide, high-resolution survey gives a unique view of the quantified methane emissions from an entire oil and gas 

producing region and allows important practical conclusions regarding optimizing emissions reductions strategies.

Example Detections

Methods

Example detections from the survey (Fig 7 – 10). Fig 10 shows a 150 MSCF/day gathering line leak (10a) with associated optical image 
(10b). The optical shows pooled liquids under the leak site (10c), which were confirmed by ground inspection (10d). Early detection 
helped mitigate $2mm+ in remediation costs.

Fig 7: Gathering line  
1434 Mscf/

Fig 8: Tanks 
155 Mscf/day

Fig 9: Unlit flare 
17,000 Mscf/day

Fig 10a Fig 10b Fig 10c Fig 10d

Conclusion

Figure 11: A map of 969 detected emission sources in the New Mexico Permian Basin. Figure 12: Detected methane 
emissions by source category, by number and by volume. Well-pad leaks are a significant fraction of the total 
emission volume. More surprisingly, midstream operations contribute almost 50% by volume of methane, with 
34% from gathering line leaks. Fig 13: Emissions by operator (upstream only): the data show a large variation in the 

average emission rate per well among the various operators. We see a large variation in the average emission rate per well among the various operators. 
We find that both large and small operators are responsible for significant emissions. Moreover, our results show that if all operators were able to achieve 
emission rates as low as the bottom 20%, it would reduce these methane emissions by 89%. Finally, we find strong support for a tiered-inspection LDAR 
strategy. As of Aug 2019, our customers have stopped over 1.5 billion cubic feet of methane from entering the atmosphere. This is the equivalent of over 
750,000 tonnes of CO2, or put another way, equivalent to shutting down a 450 megawatt coal-fired power plant for the year.

Fig 12 Fig 13

Methane emission rate is calculated by integrating methane 
measurements from the entire plume (Fig 4) using a 
cross-sectional flux method. Emission rate quantification 
was independently validated in a single-blind validation 
experiment with Adam Brandt’s group at Stanford University 
(Fig 5)1. Detection sensitivity was also validated in the 
Stanford University experiment (Fig 6)1. Open circles show 
individual detections, bars show detection probability in bins 
of 2 mcfd/mph.

LeakSurveyor™ includes an IR spectrometer and optical 
camera (Fig 1) that together create simultaneously collected 
methane concentration and optical images. These are deployed 
in the LeakSurveyor™ pod (Fig 2) along with a six-axis GPS, 
and flown on the wing strut of a small, manned airplane. 
Time, location, and raw sensor data are uploaded at the end 
of the flight, and the data pipeline automatically generates 
georeferenced measurements including time, location, and 
methane emission rate (Fig 3). Historical wind speed and 
direction are determined from DarkSkyTM. Source GIS data 
from Enverus2 is used to associate the measurements with  
oil and gas assets and their types (wells, tanks, pipelines, etc).
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